Coal and Iron Industry Inventions
Information Card | card 1 of 2

Darby’s Coke Furnace

Iron-maker Abraham Darby built a furnace that used
coke (coal from which the smoke-producing elements
are baked out) to melt iron, so it could be cast in molds
to make tools (cast iron).

Coke oven
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A Few Facts
= In the 17" century, wood charcoal was the leading fuel for stoking (feeding) the furnaces used to
smelt iron.

= Charcoal comes from the hardwood of old trees, so the time it took for trees to grow also limited
iron production.

= The amount of iron mined limited iron production.

= Smelting iron (separating out the nonmetallic elements in the iron ore) with charcoal could not
supply enough iron to meet demand.

a Coal itself created too much smoke, so furnaces could not burn coal.

= Heating coal in an airtight oven produces coke. This process removes most of the smoke and
sulfur compounds and makes it possible to use coal in the furnaces used to smelt iron.

= Smelting with coke was more efficient and much more economical than smelting with charcoal.
» Darby’s furnace used coke as fuel rather than wood charcoal.

m Darby’s furnace made possible the mass production of commercial-grade iron.

= Coal and iron were both in plentiful supply in England.

s Coke-smelting allowed impurities from the coal into the melted iron.

= Manufacturers complained that coke-smelted iron was brittle. They also said they could not work
the coke-smelted iron easily.
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Steam Power Inventions
Information Card | card 1 of 4

Newcomen’s Steam Engine

Iron-maker Thomas Newcomen invented a steam

engine that was used to pump water out of coal mines.
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Newcomen’s steam engine
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A Few Facts
= As the demand for coal rose, coal supplies near the surface diminished. England’s miners had to
dig deeper and deeper to meet the demand for coal.

= Groundwater seeped into deeper mines, often covering the coal supplies and making the
underground work difficult and dangerous.

= Horses originally provided the power to pump water out of the mines. The first steam engine did the
work of a team of 500 horses.

= Newcomen and his partners built their first steam engine on top of a water-filled mineshaft. They
used the engine to pump water from the mine.

= The steam engine worked by alternately heating and cooling water inside a cylinder to raise and
lower a piston. This alternating cycle of evaporation and condensation created a regular up and
down motion that mechanically operated a pump.

= Newcomen’s steam engine was the first practical device to harness the power of steam and
produce mechanical work.

= With the steam engine, for the first time, workers could pump water up from a depth of over
150 feet (45.7 meters).

= The Newcomen engine brought great benefits, but operating it consumed a great deal of coal.

m Because the steam engine used a lot of fuel, operating it was expensive.
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Steam Power Inventions
Information Card | card 3 of 4

Symington’s Steam Engine

Engineer William Symington conducted one of the first
successful trials of a steamboat, a boat powered by a
steam engine.

43 /

Early steamboat design
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A Few Facts

= Transporting goods and people on the water was sometimes a slow process. Moving against the
current was difficult. Winds too calm to sail also created delays.

= Steamboats could move against the current regardless of the wind’s direction or strength.

m People worried that putting a steam engine on a boat would cause a fire.

= Symington saw a way to capture the efficiency of the Watt engine and the simplicity of the Newcomen
engine. He created an engine that would work on a boat without fear of the boat catching fire.
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7 Cotton Textile Industry Inventions
Information Card | card 1 of 3

Kay’s Flying Shuttle

Toolmaker John Kay invented the flying shuttle, a tool
that made it possible to weave cloth faster and in wider
strips than when moving the shuttle by hand.

Flying shuttle
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A Few Facts

= England began to import cotton from its colonies; several British colonies became major producers of
raw cotton.

= The demand for British textiles was rising throughout the world.

= Weaving cloth on a handloom required two hands. Thus, the reach of the weaver restricted the width
of cloth woven. Operating larger looms required two weavers.

= The flying shuttle allowed the weaver to propel the shuttle through a wider strip of cloth using one
hand. The other hand was free to perform the combing to compact the cloth.

» With the flying shuttle, one weaver could weave fabrics of any width more quickly than two workers
could before.

m The textile industry was quick to adopt Kay’s invention because it cut labor costs in half.

= The flying shuttle sped up the process of weaving on a handloom and increased production of cloth.
This spurred the start of England’s textile industry.

= With increased speed and production, the demand for yarn outstripped the available supply.
Competition arose between weavers for the limited supply of yarn.
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Cotton Textile Industry Inventions
Information Card | card 3 of 3

Cartwright’s Power Loom

Clergyman Edmund Cartwright patented a power
loom, run by a watermill, that produced much more
cloth than hand-operated looms.

Power loom
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A Few Facts

= Power looms were mechanically operated versions of regular looms, an invention that combined
threads to make cloth.

= With mechanized looms, weaving could keep up with spinning.

n At first, a watermill ran the power loom. Thus, textile makers had to build their workshops using power
looms near a source of running water.

= Later, when the steam engine was improved, steam power was used to run the looms. Then textile
makers could locate their workshops anywhere.

m As the efficiency of the power loom increased, women replaced most men as weavers in textile factories.

= By 1823, the claim was that a boy or girl, aged fourteen or fifteen, could manage two power looms and
could produce three and a half times as much as the best handloom weaver.

= By 1850, there were 250,000 cotton power looms in Britain.

m Because of the complexity of the process, weaving was the last step in textile production to be
mechanized.

= The power loom helped the textile industry respond to a radical increase in the volume and quality of
yarns available to weavers.

= Power looms increased the speed and quality of weaving.

1031IC



